Application of oligonucleoside methylphosphonates in the studies on phosphodiester hydrolysis by Serratia endonuclease.
The endonuclease from Serratia marcescens is a non-specific enzyme that cleaves single and double stranded RNA and DNA. It accepts a phosphorylated pentanucleotide as a minimal substrate which is cleaved in the presence of Mg2+ at the second phosphodiester linkage. The present study is aimed at understanding the role of electrostatic and hydrogen bond interactions in phosphodiester hydrolysis. Towards this objective, six pentadeoxyadenylates with single stereoregular methylphosphonate substitution within this minimal substrate (2a-4b) were synthesized following a protocol described here. These modified oligonucleotides were used as substrates for the Serratia nuclease. The enzyme interaction studies revealed that the enzyme failed to hydrolyze any of the methylphosphonate analogues suggesting the importance of negative charge and/or hydrogen bond acceptors in binding and cleavage of its substrate. Based on these results and available site-directed mutagenesis as well as structural data, a model for nucleic acid binding by Serratia nuclease is proposed.